Radial nerve damage is frequently encountered in humeral fractures. The radial nerve is primarily damaged when the humerus gets fractured, while secondary damage maybe due to post-traumatic manipulations and surgical exploration. High impact traumatic nerve injury, serious neuropathic pain, lack of response to therapeutic interventions, and indifference to the Tinel test are indications for surgical intervention. Since most humeral fracture-induced low impact radial nerve injuries resolve spontaneously, conservative therapy is preferred. We present a patient with humeral fracture-associated radial nerve injury, accompanied with digital amputation and flexor tendon avulsion on the same arm. These injuries required immediate surgery, thus rendering the clinical evaluation of the radial nerve impossible. We would like to highlight and discuss the inherent difficulties associated with multiple trauma of the upper arm.
INTRODUCTION
Radial nerve injury is among the peripheral nerve lesions sustained from the fractures of the long bones. [1] It occurs in 1 out of 10 humeral fractures. [2, 3] Radial nerve injury as a result of humeral fracture can be primary or secondary. The primary damage occurs as a result of trauma and the secondary damage results from post-traumatic manipulations and surgery. [4, 5] We present a case of a 5-year-old boy who sustained a crush injury resulting in humeral fracture-associated radial nerve damage, along with amputation of digits and flexor tendon avulsion on the left arm and hand. These injuries required immediate surgery, making it impossible to clinically evaluate the radial nerve injury. We would like to highlight and discuss the inherent difficulties associated with multiple trauma of the upper extremity.
CASE REPORT
A five-year-old patient presented to the orthopaedic outpatient department with a crush injury to the left upper arm. According to witnesses, pulling cable of a haulage cable car coiled around the patient's left wrist, elbow, and shoulder [ Figure 1 ]. The cable amputated the distal phalanx of the 3 rd digit, and detached the flexor digitorum profundus tendon of the 3 rd digit, and caused a spiral fracture of the humerus [ Figure 2 ]. The left wrist and hand were unable to actively extend. We were unable to establish the cause of the loss of extension of the hand and fingers. It could have been due to damage to the radial nerve or damage to the hand and forearm.
The alignment of humerus was not aceptable. Since the humerus fracture line crossed the anatomical trace of the radial nerve, no manipulation was applied. Because of the hand and forearm injuries effective sensory-motor assessment of the radial nerve could not performed. We preferred surgical intervention instead of closed reduction. The patient was taken to the emergency operating room, where we performed tenodesis of the flexor digitorum profundus tendon, and covered the amputation stub. During surgery, the humerus was accessed by lateral incision. The radial nerve was discontinuous (neurotmesis) [ Figure 3 ]. Following proper reduction of the humerus, intramedullary fixation was applied [ Figure 4 ]. The radial nerve was repaired by microsurgery [ Figure 5 ]. Following long arm splint, the patient was discharged with oral analgesics and antibiotics. In the 3 rd week after the operation, a range of motion exercises were initiated. The splint that was keeping the fingers flexed was removed 6 weeks after the operation.
Postoperatively, the function of the radial nerve was followed by electromyography and physical examination such as the Tinel sign. The affected wrist and digits regained full extension six months after the operation [ Figure 6 ].
DISCUSSION
Radial nerve injury are frequent in one out three humeral, medial, and distal fractures. [6, 7] The chief reason for radial nerve damage is the anatomic proximity of the nerve to the center and distal parts of the humerus.Nerve damage is more common in the short, oblique, and spiral fractures of the humerus. [5, 8] Fracture fragments can damage the radial nerve directly, the nerve can become trapped by the intrusion of the intermuscular septum into the fragments, and the nerve can be stretched by the angulation of the fragments. [6, 8] According to the Seddon Classification, partial or complete spontaneous recovery occurs in peripheral nerve injuries of the neuropraxia and axonotmesis types. [9] Cases of high impact traumatic nerve injuries, serious neuropathic pain, lack of response to therapeutic interventions, and indifference to the Tinel test constitute indicators for surgical intervention. [1] As most humeral fracture-induced low impact primary radial nerve damages resolve spontaneously, [1, 4] conservative therapy is the preferred option. [2, 4, 5] The fracture in our case was localized in the diaphysis of humerus. The fracture was spiral and its ends were angular. The injury was a high impact injury. These features were predisposing factors for radial nerve damage. To confirm damage to the radial nerve, proper assessment of the nerve was required. Because of the involvement of the fingers and forearm in the injury, radial nevre function could not be evaluated. The forearm was fixed to the neck at 90 flexion, thereby leaving the elbow hanging free. Radiologic examination in this position revealed misalignment of the humerus and soft tissue-displaced fracture ends. For these reasons, manipulation of the fracture was avoided, and we planned exploration of the radial nerve and reductive operation of the fracture.
CONCLUSION
In radial nerve damages sustained from high impact injuries, or over-angulation or "drift" of humeral fractures, which are accompanied by additional injuries that hinder early clinical evaluation of the radial nerve, priority maybe given to surgical intervention. 
